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Investigating sub-microscopic ponuniformities of rock salt after

.5:974-981 160.
plastic deformation. Fiz. tver. tela 2 no.5:97 %(HI‘QB'A 13110)

1. Piziko-tekhnicheskly institut AN USSR, Khar'kov.
(Salt) (Deformations (Mechanics))
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; 5/181/60/002/uo/04/050
(13750 B122/B063
/4. 8100
AUTHORS: Garber, R. I., Zalivadnyy, S. Ya., Mikhaylovskiy, V. M.
Forrmor—r=viy oot N
TITLE: Change in the Microstructure of Uranium by Cyclic Heat
Treatment 'y

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1052-1059

TEXT: When subjected to cyclic heat treatment, uranium exhibits
irreversible growth which has been given different explanations in
publications. In order to clarify this problem, the authors of the
present paper examined the change in the microstructure of uranium,
i.e., the process taking place inside and on the grain boundaries of
polycrystalline uranium during cyclic heat treatment. The metal surface
was examined microscopically and photographed with a camera of the type
MOH-1 (MFN-1). Fig. 1 shows the scheme of the system. The uranium
samples were prepared in such a way that coarse, columnar grains
developed in the center of the sample (Fig. 2). The deformation of the
grains was observed by the changes in etched lines. Sample No. 1 was CK{
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Change in the Microstructure of Uranium s/181/60/002/06/04/050
by Cyclic Heat Treatment B122/B063

heated 200 times from 100 to 600°C, No. 2 300 times, and No. 3 50 times
in the course of 5 min, cooling took 4 min, the peak temperature lasted

1 min, Figs. 3-6 illustrate the changes undergone by the samples

No. 1-3. A curvature in the etched lines and a mutual displacement of the
grains was observed in all samples. In some cases, & distortion of the
grain boundaries was observed in addition to the mutual displacement.

It was further observed that at peak temperature there was a jump in the
lines, which again vanished on cooling. The direction of these Jumps
changed after about 10 cycles, and remained the same on a forther cyclic
treatment. This thermoelastic deformation is assumed to be related wita
the anisotropic thermal expansion of uranium. The disorientation of the
grains in the course of the cyclic treatment is examined roentgeno-
graphically. The greatest possible displacement of grains was determined
from the degree of disorientation and the difference between the thermal
expansion coefficients of touching bodies; the displacement corresponding
to the mechanism of "thermal wedging" is likewise determined and

c~~zared with the displacement observed experimentally. The displacement
observed was found to differ only little from the one determined by the l/><./
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81616
Change in the Microstructure of Uranium $/181/60/002/06,/04,/050
by Cyclic Heat Treatment B122/BG63

mechanism of "thermal wedging", whereas it is two orders smaller than the
greatest possible, i.e., only a small part of the thermoelastic
displacements becomes irreversible. It was further established by X-ray
pictures (multiplication of the original spots on the single crystals)
that a splitting of the grain takes place in blocks by cyclic thermal
treatment. The residual displacement of grains, which ultimately causes
the uranium growth, is ascribed to the formation of undersize grains, the
Plastic deformation in the boundary zone of weak grains, and the
displacement of grains on their cooling. There are 8 figures, 1 table,
and 11 references: 7 Soviet and 1 British.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov
' (Physicotechnical Institute of the AS UkrSSR, Khar'kov)

SUBMITTED: February 24, 1958
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AUTHORS: Garber, R, I., Gindin, I. A., Polyakov, L. M,
TITLE: ° Dispersion and Re-establishment of Contacts Between Micro- .

blocks During Plastic Deformation

PERIODICAL Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1089 - 1095

TEXT: The low strength of solid bodies after deformation is ascribed to
dislocations, fractures, and microcracks and the resulting concentration

of gtrains which attain the value: of theoretical strength in microregions.
Furthermore, the formation, splitting, and disorientation of micreblocks are
observable. The concentration of strains may be regarded as an increase in
latent energy which is due to the extension of the inner surface brought
about by disorientation. The surface energy of the liberated parts of the
block surfaces would pass over into latent energy. The block dimensions
themselves have a specific value for every material. According to B. M, Ro-
vinskiy and L. M. Rybakova (Ref. 7), this value constitutes a mean value of
split and restored blocks. In this connection, the gaturation of the latent
deformation energy corresponds to the stabilization of the mean block
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Dispersion and Re-establishment of Contacts s/181/60/002/06/08/050
Between Microblocks During Plastic Deformation B122/B063 '

dimensions. The surface energy is determined by formulaiy = % l%Q (1),

where o = v/13, v denotes the volume of the block, 1 its length, ﬁ = S/12;
S is the surface, ¢is the material density, Q is the latent energy of
plastic deformation on saturation referred to the sample mass, and O is

the mean surface tension. As an example, y has the value 0.5 for copper,
i.e., on plastic deformation of copper a considerable part of the block
surfaces is without contact with the neighboring blocks. It is then consi-
dered that s part of the latent deformation energies must be alsc ascribed
to other causes, such as lattice defects, dislocations, and residual stres-
ses. The latter are determined in metals roentgenographically, and do not
amount %o more than 2 % of Q. Atomic dispersion and imperfections, de-
termined from the change of resistivity as a result of plastic deformation,
correspond to only § % of the latent energy Q. Thus,aldost.the entire latent
energy of the plastic deformation was found to be present as the energy of
the free block surfaces. The process of contact re-establishment was studied
on pressed and high-vacuum heated copper disks, on the change of the flow
vel-2ity of hydrogen through iron tubes, which were deformed at the temper-
atures of liquid nitrogen, and finally, on the change, caused by anneali;if/
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Dispersion and Re-establishment of Contacts s/1a1/60/002/06/ba/oso
Between Mioroblocks During Plastic Deformation B122/B063

in light dispersion intensity of deformed rock salt samples, The setups
used for the investigation are shown in Figs. 1 -~ 5, and respective re-
sults in Figs. 6 - 9. The studies revealed that the activation energy of
contact formation in copper decreases with rising pressure, i.e. the said
formation proceeds very quickly at a certain pressure and alsc at low
temperatures, In the case of iron, a recrystallization occurs under the
given conditions, which, however, does not necessarily give rise %o con-
tacts. It is concluded therefrom that at a certain deformation stage there
is a firm interlinkage between the various contact faces of the blocks
besides dispersion and disorientation. There are 9 figures and 15 refer-
encegr 10 Soviet, 3 English, 1 Japanese, 1 American,

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Kharikov (Physico-
technical Institute of the AS UkrSSR, Khar'kov)

SUBMITTED:  August 11, 1959
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AUTHORS: Garber; R. I., Gindin, I. A., Lazarev, B. G., Starodubov; Ya.D.

18
TITLE: Low-temperature Recrystallization of Copper

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1096 - 1098

TEXT: The authors of the present article studied the rdcrystallization of
copper which was first deformed at the temperatures of liquid hydrogen and
nitrogen, and was then subjected to recrystallization at room temperature.
Tubular copper samples (diameter: 1.5 mm; wall thicknesss 0.45 mm) were

used. The samples were first annealed at 800°C for 8 houre (at 1076 torr).
Special care was devoted to the perfect cleanliness of the inner wall c¢f
the tube, The sample was deformed in vacuo at 20 and 4.29%K perpendicular to
the tube axis until the inner walls touched, and further, until the plastic
deformation 9 = 23 %. The sample was then heated at low-pressure, and kept
at room temperature for 10 - 15 hours. Recrystallization was observed on a
cut o>f the cross section of the tubes after deep etching, by using a metal-

lographical microscope of the type MUM-6.(MIM-6)(Figs. 1 and 2). Small

" card 1/2
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_ GARBER, R.I.; STEPINA, Ye.l.
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Etching figures of wedged elastic twins. Eristallografiia 5
no.5:811-813 $-0'60. (MIRA 13:10)

1. Fiziko-tekhnicheskiy institut AN USSR.
(Yrystallography) (Calcite)
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AUTHORS : Garber, R.I., Zalivadnyy, S. Ya.EOES/EgrokhovatskLlL_F S,

TITLE: Determlnatlon of the Anlsotropx;gn the Mlcrohardnessugf
Beryllium Crystals

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2,
pp 274 - 278 (USSR)

ABSTRACT: The aim of the present work was to study the anisotropy
in the microhardness of a single crystal of beryllium.
The study was made on 99.4% pure monocrystalline
beryllium. The crystallization was carried out at

10”6 mm Hg in the apparatus shown schematically in

Figure 1, in which 1 1is a beryllium oxide crucible

which has a hemispherical bottom and conical side walls,

2 is the crucible cover, 3, 4, 5 and 6 are electrical
heaters, 7 is a jacket, 8 and 9 are screens, 10 is
a support, 11, 12, 13 are apertures for thermocouples
and 14, 15, 16, 17 and 18 are leads for the electrical
heaters. The temperature of the molten material was
brought up to 1 400 °¢c (120 °C above the melting point

of beryllium), It was held at that temperature for about
one hour and then uniformly cooled from the bottom upwards.

Cardl/53
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5/126/60/009/02/019/033

Determination of the Anisotropy in the Mi??&ﬁé?&%ﬁss of Beryllium
Crystals

The crystallized beryllium was then removed from the
apparatus after being cooled down to room temperature.
The specimens were worked into a spherical form and
suitably polished and the microhardness was determined at
the points indicated in Figure 2 (circles). The specimens
were orientated with the aid of X-ray diffraction photo-
graphs which were also used to judge the quality of the
specimens. The microhardness was then measured using
the PMT-2 microhardness gauge with a load of 100 g.
Typical polar diagrams are shown in Figures 4 and 5 which
refer to the plane containing C6 and the plane

perpendicular to C6 , respectively. It is concluded that

the microhardness diagram for beryllium is close to an
elliipsoid of revolution about the sixfold axis, the 132}9

Card 2/3
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Determination of the Anisotropy in the Micrggaégﬁess of Beryliium
Crystals

0
of the axes of the ellipsoid being 0,62 (217 kg/mm~ and
350 kg/mm2 perpendicular and along the C6 axis).

There are 5 figures, 1 table and 3 references, 1 of
which is German, 1 Soviet and 1 English.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR
(Physico-technical Institute of the Ac.Sc. Ukrainian SSR)

SUBMITTED: April 2, 1959 W///
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SR.
. Plziko-tekhnicheskly ins titut AN USSR.
' (Rock salt) (Dislocations in crystals)
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AUTHORS: ‘lGarber, R.I., Polyakov, L.M. and ﬂalik. G.N.
TITLE: CLWhlding of Copper by Exposure to Sonic Vibrations

_ v
PERIODICAL: Fizika metallov i m tallovedeniye, 1960, Vol.lO, gé%h,
pp.590-596

TEXT Investigations were carried out using an oscillator,
a magnetostriction device, an arrangement for loading and a vacuum
chamber, The apparatus is shown in Fig.1l. The specimens were
simultaneously loaded with static and dynamic pressures. The
experimentswere carried out in a vacuum of 10~7 mm mercury. The
influence of the applied pressure, the temperature, the time and
regime of vibrations on the strength of the joint were investigated.
The samples were heated by a molybdenum heater and shields of thin
sheets of stainless steel. The samples were prepared from
oxygen-free copper in the form of a disc, 16 mm in diameter and
10 mm high (Fig.2). The strength of the joints was tested on an
AVWM-4P (IM-4R) machine. The optimum time of exposure to sonic
I ¥ibrations in order to produce the strongest joint is 20 to
30 seconds at 825°C and a pressure of 1.5 kg/mm2 (curve 1, rig.3)
and 2 to 3 minutes at 700°C and a pressure of 2.5 kg/mm2 (curve 1,
card 1/3
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Welding of Copper by Exposure to Sonic vibrations

Fig.h4). The curves were obtained after a ten minute heat
treatment after the sonic treatment at the same temperature.

Curves 2 in Figs.3 and & show the strength of joint without the
sonic vibrations. To obtain joints of similar strength to those
obtained with vibrations, the pressure has to be maintained for one
hour at 825°c or three hours at 700°C without the application of
vibrations., Thus the time is considerably reduced by the use of
the vibrations. Fig.6 shows the microstructure of a specimen
after 4 minutes application of vibrations at 600°C (the optimum time
for this temperature). The grain size is 3 to 4 times smaller than
that of the original material. The strength of this sample was

19 kg/mmz. After 20 minutes vibration, the grain size becomes
coarser and cracks begin to develop (Figs.7,8). The strength fell
to 14 to 15 kg/mm2, Fig.9 shows a sample after 10 minutes
vibration at 825°C¢ Cracks have developed in the grain boundaries
of the coarse grains. Fig.l0 shows the relation between the
strength of the joint and static pressure at 600°C, Curve 1 is
after & minutes vibration treatment, curve 2 after 10 minutes and
curve 3 after 3 minutes treatment without vibrations, It can be
Card 2/3
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Welding of Copper by Exposure to Sonic Vibrations

seen that with vibrations the static pressure can be considerably
reduced to obtain the same strength. The use of vibrations also
enables joints to be obtained with low values of plastic deformation
of the samples. There are 11 figures and 8 references: 6 Soviet,

1 German and 1 English.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR
(Physics and Engineering Institute AS UkrsSsR)

SUBMITTED: February 29, 1960
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AUTHORS: Gacber.,-R.Ll, and Soloshenko, I.I.

TITLE: The Dependence of the Damping Decrement on the
Amplitude of Elastic Vibrations and the Plastic
peformation of Overstressed Micro~Regions

PERIODICAL: Fizika metallov i metallovedeniye. 1960, Vol.1l0, No.6.
ppo934'937

TEXT: The authors show that changes of the damping decrement (&)
indicate that hardening of crystals by plastic deformation at large
vibration amplitudes (a) does not preclude hardening at small
vibratios amplitudes. For each effective stress (g) there is a
set of weak points which can be cured by plastic deformation. To
verify these theoretical conclusions, the damping decrement was
measured at various values of N (the total number of vibrations)
and o for rocksalt monocrystals and polycrystalline plates of
commercial lead., All measurements were carried out at 1 ¢/s at
room temperature. The results for rocksalt (Fig.l and 2) and
lead (Fig.3). plotted in the form of &(N) curves at various values
of g, confirmed the conclusions arrived at theoretically. There

card 1/2
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The Dependence of the Damping Decrement on the Amplitude of
Elastic Vibrations and the Plastic Deformation of Overstressed
Micro~Regions

are 3 figures and 6 references: 5 Soviet and 1 non-Soviet, u//

ASSOCIATION: Khar 'kovskiy gosudarstvennyy pedagogicheskiy institut ___
fizicheskogo vospitaniya im, G.S.Skovorody
(Khar 'kov State Pedagogical Institute for Physical
Training imeni G.S.Skovoroda)

SUBMITTED: June 7, 1960
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ATTHORS : Garber, R. I., Gindin, I. A. B006/3017
\

TITLE: The Physics of -the Strength of Crystal Bodies }

PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 1, pp 57-110 (USSR)

ABSTRACT: Although modern engineering makes ever increasing demands on
the strength of materials there exists no modern physical
theory of strength. The present paper gives a survey on the
up-to-date physical concepts on the strength of orystalline
bodies, the reasons for the low strength of the real materials,
and the most important possibilites of raising them. Part 1 deals
with the microscopic theory of strength, especially with the
theory by Ya. I. Frenkel'; Frenkel' proved that the critical
ghear stress in the case of which the lattice becomes unstable
is equal to G/2r where G denotes the modulus of rigiditg; this
value is much higher than that for plastic crystals (1072¢).
By more acourate investigations other authors obtained a still
theoretical value of G/30 which is much higher than that measur-
ed in single metal orystals. The reasons for this discrepancy

. are briefly discussed. Part 2 deals with the gtructural defeots

of a real crystal and gives a short survey. Part 3 deals

Card 1/3 somewhat more in detail with the influences of the miorocrao%:////
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(P. A, Rebinder, Ya. I. Frenkel', B. Ya. Pines, A. F. Ioffe,
S. N. Zhurkov, A. V. Stepan.vj experiments and thair results
are mentioned). Part 4 reporis on the sosle effect and the
gtrength of the thread-like oryatals (A. P. Aleksandrov, 8. N.
Zhurkov - statistical theory, R. I. Garber - experiments with
calcite orystals; figures 3.9 ghow different characteriscics
of strengih, also Bartenov and Chepkov are mentioned). Ffart 5
gives a short survey on the statistical theory by N. N Daviden-
kov, Ya. I. Frenkel' and T. A. Kontorova, and par:t 6 deals
with the origin of oracks in the orystal nucleus (theory by
A. V. Stepanov and its verification by N. N. Davidenkov, Ye, M.
Shevandin, and M. V. Klassen-Neklyudovaj experiments and their
regults obtained by S. 0. Tsobkallo, Stepanov, S, N. Zhurkov,
T, P. Sanfirova et al). Part 7 prescents the theoretical and
experimontal investigation results of dislocations and micro-
oracks (Ye. D. Shohukin and V. I. Likhtman). Part 8 investigates
the influence of the surrounding medium on the mechanical
strength of solids (solution of the body and extension of sur-
face defects and adsorption; A. F. TIoffe, P. A. Rebinder,

card 2/3 D. I. Shil'krug). Part 9 deals with the dependence of stringthlfl/,f
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B006/B017
on temperature and time (1.V. Obreimov, S. N. Zhurkov, B. Ya.
Pines, I. Ya. Dekhtyar, T. P. Sanfirova, and K. A. Osipov).
Part 10: destruotion on oreeping, part 11: oold brittleness
(theory by Ioffe for rook sal¥j experiments by N. N. Davidenkov
and T, N. Chuchman; microstructure photographs by Garber, Gindin,
Xonstantinovakiy, Starodubov). Part 12: discussion of the astruc-
ture of high-strength alloys (G. V. Kurdyumov, B. M. Rovinskiy,
L. M. Bybakova, B. M. Revinskiy, Perkas, and Khondras, V. A,
I1'ina, V. K. Kritekaya, Orusin, Tyutyunik, Entin, V. I,
Startsev, P. N. AronovaS.VPart 13 and 14 are devoted to fatigue
and hardening; the two types of hardening are briefly discussed
acoording to R. I. Garber. In oconclusion it is then pointed
out that the strong difference between theoretical and experi-
mental strength is due to structural defects and thatl strength
could be inoreased by a regular atress disiribution in thermal
and mechanical processing. There are 38 figures and 223
references, 108 of which are Soviet.
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GARBER, R.I.; SOLOSHENKO, I.I.
— 2

Effect of annealing on the decrease in the damping of an alternating
elastic-plastic flexure. Fiz. met. 1 metalloved. 12 no.1:153-155
J1 '61. (MIRA 14:8)

1. Khar'kovskiy pedapogicheskiy institut imeni G,.S.Skovorody.
(Metal crystals) (Deformations (Mechanics))
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BO06/B056
avrEoRS: ( Garber, R. I. and Gindin, I. A.
\
TITLE: Elastic deformation and thermal expansion

PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 176-177

TEXT: When investigating deformations with temperature changes, thermal
expansion is usually considered to be independent of deformation; the ex-
planation of certain effects occurring in the temperature change of elasti-
cally deformed specimens, however, requires consideration of the stress
dependence on the coefficient of thermal expansion. This may be done by
taking third-order terms into account in the series expansion of the energy
of elasticity. Whereas this is not possible in general, not only the
required stress dependence of the expansion coefficient may be determined,
but also the coefficients entering into the latter may be estimated for the
special case of uniaxial deformation or uniform expansion in all directionms.
This is done in the present work. For a diatomic solid, the stress

o’ = -ft-&gez (1), where ¢ is the relative deformation, and f and g

are constants. If £ is considered the sum of shifts due to epplied
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Elastic deformetion and thermal expansion BO06/B056
forces (t,1) and to thermal vibrations (!,2), then 6 = § +S__g£,1 f)e2+g£2
Averaging over time gives T = 6'; and &, = 5[2/(1‘—"5&1) f,g may be determined
from the mean dersity of the emergy of elasticity of thermal vibrations:

Cy
W:j—— dT, and W= —f£2/2 + g£3/3 By taking into acgount that (,Z
Cy
small quantity changing its sign, one may assume that (-— dT—-f£2/2
T o
If _f; = S &dT, where ok is the coefficient of thermal expansion, one obtains
o .
& = 2gC /Vf(2ge1—f) With €,=0, &=0, daoLo- -2gCy /sz, one obtains
* = ;,Lo(1+{331) On the other hand, it follows from the Griineisen relation
that Ay = KCﬂ,/}V, where K denotes compressibvility, Y the Griineisen
coefficient, V the atomic volume. Thus, one obtains B = -Kfy/i From (1)

Card 2/3
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it follows that f£=-E, where E is the modulus of linear elasticity. The
value of B was calculated for several metals:

Metal g

Small deformations naturally lead to Pd 1.3
comparatively low changes in the coefficient Ag 1.65 -
of thermal expansion; in the case of high Pt 1.65
stress gradients, the change may become Cu 1.7
considerable and cause noticeable effects. oA-Fe 1.9
There are 1 table and 1 Soviet-bloc Ni 2.1
reference. w 2.1

Co 2.3

ASSOCIATION: Fiziko—tekhnicheskiy institut AN USSR Khar'kov (Institute
of Physics and Technology AS UkrSSR, Khartkov)

SUBMITTED: June 6, 1960
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GARBER, R.I,; STEPINA, Ye, I.

Defects on the boundaries of twin interlayers. Fiz, tver. tela. 3
no.2:514-519 F 161, (MIRA 1/:6)

1, Fiziko~tekhnicheskiy ingtitut AN USSR, Khar'kov,
(Crystalas—Defecta)

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514320001-5"



"APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R000514320001-5

EOTE AT

T O ROD Pt X RN LS T T

20798

5/181 /61 /003 /003 /024/030
Yy, bo 2807, 1418 m/oz/ézoé /003 /024/

U 1500
AUTHORS: ‘EEEBEEL—Bi—li’ ¢indin, I. A., and Shubin, Yu. V.
TITLE: High strength of single crystals
PERIODICKL: Fizika tverdogo tela. v. 3, nc. 3, 1961, 918-919

TEXT: Numerous experimental studies of crystals of rock salt and other sub-
stances, performed by A. F. Ioffe and A. V. Stepanov, seem to indicate that
the continuity of the crystals is disturbed in plastic deformation. By
retarding or accelerating the plastic deformation of rock crystal, Stepanov
was able to change their -strength by a factor of 30. The higheat strength
is displeyed by filament crystals if the entire process of deformation up

to degtruction is plastic. Iron filaments elastically deformed by 4.8, for
example, reach a strength of 134C my&mQ. When the “irst indications of sliding
are noticeable, the resistance of filament crystals to resistance decreases
rapidly. If the orientation of a macroscopic crystal toward the external
force is such that plastic deformation (chiefly sliding and twinning) is
excluded, increased strength can be expected. Hexagonal crystals which have
‘a limited number of slip and twinning planes at low temperatures, &re partic-
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ularly suitable for such experiments. FPlastic deformation of these crystals
{s effected chiefly by cliding in the basal plane (0001), cn the faces of )<

prisms of first order {1010 , and by twinning in the planes {1012 . This
was studied with the help of prismatic Be single crystals {(1.6Xx1.5x3 mm )
of 99.95 purity. The crystals were compraessed at T7°K by a force perpendic-
ularly acting on the basal plane (deformation rate: 0.013%/sec). There
were no indications of plastic deformation up to destruction. Sliuing and
twinning were impossible since no components of this force were aciiiy in
the respective directions. Under these conditions, the Be single crystals
sctually showed a very high strength: destruction occurred oniy under a
pressure of 410 kg/mng the crystal suddenly decomposed into very fine
powder. With other positions of the basal plane, destruction cccurred
already at 34 kg/mm . At room temperature, the maximum stress is only

210 kg/mn? (perpendicular to the basal plane). Similar experiments were
carried out with calcite single crystals (6x4x10 mm) at 300°K, which are
deformed only by twinning. The orientation of the single crystals was such
that the twinning plane (110) formed an angle of 45° with the axis of the
specimen and the direction of displacement [001] , opposite to the direction
in which the tangential stresses acted, which deformed the specimen at a
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2 . . . e
rate of 0.004%5/sec. A strength of 23 kg/nn” was attained in this case.’aih-
lower bound is 40 g/mmz. There are ] references: 4 goviet-blce and 3 non-
Soviet-bloc.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Institute of
Physics and Technolegy, AS UkrSSR, Fhartkov)

SUBMITTED: August 10, 1960
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AUTHORS: Garber, R. I., Gindin, I. A., and Shubin, Yu. V.
TITLE: Orientation dependence of the slipping and rupture of
single crystals of beryllium on stretching

PERIODICAL: Fizika tverdogo tela, v. 3, no. 4, 1961, 1144-1151

TEXT: The present paper, which is in continuation of earlier investiga-
tions, makes a contribution to the clarification of the structural rules
of beryllium which is highly anisotropic with respect to its mechanical
properties. The single crystals studied were bred from a 99.98% pure
starting material, using the method of slow cooling of the melt (crystalliza—iﬁ\
tion rate; § mm/hr). Single crystals of 80 mm length and 60 mm diameter
were obtained. The orientation was determined by X-rays. The crystals
were cut in different forms by a special electro-spark device, after
which they were etched, ground, and polished, first chemically and then
mechanically. The tensile tests were made at the following angles to

the basal plane: a« = O, 5, 10, 15, 20, 26, 45, 70, and 90° (see Fig. 2).
The shearing direction [1120] coincided with one of the lateral faces.

Card 1/5

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514320001-5"



"APPROVEDV FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514320001-5

_ TiSEHEEAT

22051
5/181/61/003/004/017/030 \/
Orientation dependence ... B102/B214

Phe stretching was done at a conatant rate of 0.00Sﬁ/sec at room
temperature. The crystallographic elenments of plasticity and rupture were
studied by crystallographic and microinterference methods. The results

.

of the investigations are jllustrated in Figs. 3 and 4. The curve B

(Fig. 3) shows the a-dependence of the ultimate strength. The strongly
non-monotonic behavior of this curvae contradicts the law of constancy of
normal stress on brittle rupture. The curve P26 is drawn according to

this law and does not represent the experimental facts in any way.

The experimental curve Pg(a) can be described well by the equation
- in’

Py, = K(sin

This equation corresponds to the law (Td)destr = K~. However, the

- 2
acosa) 1/2 §n the angular range a« = 20-70%, where K = 3 kg/mm .

experimental results do not ccrrespond to this law between 0 and 150.

At a D 20° slipping and rupture occur in the same system of planes, namely,
(0001). At a g 207, the crystallographic elements of plasticity and
rupture alter and do not coincide slipping: {1dT0}; rupture: {1170}).
Further, investigations of the gtructure were made before and & ter the
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rupture. The following conclusions are drawn from the resulis obtained:
Highly pure Be single crystals and commercially pure crystals show marked
anisotropy in their mechanical properties as well as in the elements of
plasticity and rupture on stretching. There is an orientation limit
which is characterized by the plasticity at room temperature. The peculi-
arity of rupture at this orientation is the absence of ideal cleavability
-and a-complicated character of the fracture. Improved plastic properties
of polycrystalline Be are obtained by preparing a definite fine-grained
texture for which, in the process of deformation, the cleavage in the
principal planes of rupture is strongly localized. There are 7 figures
and 14 references: 4 Soviet-bloc.

~ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Institute
of Physics and Technology, AS UkrSSR, Khar'kov)

~

'SUBMITTED: August 1, 1960
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TITLE: Spectral distribution of optical density of plasti-
1t crystals

cally deformed rock-sa
PERIODICAL: Ukrayins
755 - 157

TEXT: The dependence of the i
length in plastica
cal-density measurements;
used. The natural rock-sa
and tempered. The optical—density

cimens with a small amount o

mittance)s; was Flected as a s

tion., whereas the other 3 spec
the optical density was measur
stal. The results of one of
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figure; where the values of 1gD + C (D being the optical density
and C -- an arbitrary constant) are plotted on the ordinate, and

1g A (A being the wavelength of the incident light) is plotted on
the abscissa. The investigations were carried out for the spectral
region 3800 - 6000 K. The graphs shown are typical for the investi-
gated NaCl crystals. The slope of the straight line 9(1g D)/8(1g A)
is greater for the deformed crystals, and depends on the size of
the scattering particles (inhomogeneities). The increase in the
slepe is proof of diminishing size of the mosaic blocks. In real
crystals, although they were especially selected, and annealed and

studied under the same conditions, the development of plastic de-
formation is not entirely similar; thus, in 2 of the investigated
specimens; the slope changed at a stress value of 150 §/mm2 appro-~

ximately, whereas in the third specimen -- at 350 g/mm only. Work-
ing formulas for a quantitative estimate of the size of the scatte-
rers and their concentration, as a function of optical density, are
not avallable as yet. It is emphasized that the change in the slope
starts only at deformation stresses which correspond to the appear-
ance of diffuse scattering (Tyndall’s cone) inside the crystal. The
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conducted measurements show that it is possible to study the sub-
nicrostructure of transusclent solids in the early staes of plastic
deforn:ction. There zre 1 figure and 5 refercnces: 3 Sovict-bloc ond

2 non-Soviet-bloc. The references to the Enyslish-language publica-
ticens read as follows: S.P.F. Humphrys-Cwn, Proc. Phys. Soc., B68,

no. 6, 325, 1955; R. Fdrth, Phil. Mag., 40, 1227, 1949. X

ASSOCIATION: Umans'kyy pedahohichnyy instytut (Uman Pedagugical
Institute)
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"\ AUTHORS: ‘Garber, R,I., Neklyudov, I.M, and Perunina, L.M,
" TITLE: Work-Hardening|f Bismuth Under Conditions of
. _‘Programmed Loading P . -
. PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol,1ll, No.l,
Pp.108-114 : . : -
‘$1, TEXT: Increasing the Eate of deformation, or lowering the

- i temperature, brings about an increase in the work-hardening : R -,

| exponent; this effect is attributed to the fact that under these .

t conditions duration of the relaxation process during deformation

. decreases, - At relatively higher temperatures, the work-hardening .

; exponent decreases owing to increased intensity of relaxation. )

g However, it has been shown by Bol'shanina (Ref.l) that the yield _ '

". : point of twinned calcite increases five times after annealing, LPoe
- while Garber et al (Ref.3) have found that the yield point of iron, \>< :

: twinned at the temperature of liquid helium, also rapidly increases
' during subsequent heating to room tempere ture, The object of the
present investigation was to elucidate the mechanism of these

effects by studying work-hardening of bismuth, Since twinning is

yza
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Work-~Hardening of Bismuth Under Conditions. of. Programmed Loading g
§
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|

the predominant mechanism of plastic deformation of this metal,
it was assumed that its mechanical properties would be similar to
those of twins in calcite and iron, Refined bismuth was used
i for the preparation of the experimental test pieces, made by the ¢
, Bridgeman method, in the form of rods (180 mm long, 5 mm in P
: diameter) with spherical ends, and subsequently vacuum-annealed ! B R
: at 200°C for 3 h, The experiments consisted in straining the test o
. pieces in tension at room temperature under controlled conditions,
. The tensile force was applied by means of weight, hung at the lower |
. end of the specimen, the usual precautions having been taken to
" ¢ ensure axial loading, The load was increased in a pre-determined
- i fashion by means of an automatic dispenser from which small balls
"} dropped at regular intervals into a container which constituted the
.\ loading_weight, - Each load increment did not exceed
f 6 x 10” g/mm2. and. the average rate of loading was maintained H
! constant throughout each experiment, the rates applied varying f
- between 2 and 10 g/mm2/h. It was found in the course of experiments
* that it was possible to select a certain critical rate of loading
i Card 2/10 , | .
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e
o ok at which the rate of deformation ¢ remained constant within
;ﬁ'_{a wide interval of applied stress, This can be seen in Fig.2,
. where elongation ¢ (103%, left-hand scale) and stress o (g/mm?,
.. ' right-hand scale) are plottod against time. t (hours), To make
. ! sure that the test piece had, in fact, undergone plastic
; deformation, ¢ was meaaured while the load was gradually removed.
" The results (broken curves in Fig.2) show that although some elastic
. recovery had taken place, more than a half of the elongation,
"attained at the end of the loading cycle, was due to plastic
: deformation. Fig.3 shows two ¢{(c) curves, constructed for two
- identical specimens, loaded at ¢ ¢ ak, the upper and lower
. graphs relating to specimens loaded at 2.3 and 4.5 g/mm /h,
i respectively, It will be seen that in both cases, the work-
 hardening exponents 90/ dec remained constant, The results of
i the next series of experiments are reproduced in Fig.h, where
"elongation € (%, left-hand scale) and stress o (g/mm right-
"hand scale) are plotted against time - (hours), Graph 1, oa(t)
iand 2, €(t) relate to a specimen tested in the following way.

. Card 3/ 10
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~was reached at which the ¢€(t) relationship ceased to be linear; !
. beginning from this moment, the load was maintained constant at
‘for 24 h during which time the test piece continued to deform
. owing to creep; the rate of creep during this period remained
. constant and was practically the same as the rate of strain during

. (graph 3) of another specimen which has been loaded to ogm in
20 min. It will be seen that in this case the total deformation

"It was also found that test pieces, work-hardened by deformatlon at | - -
slow loading rates, did not lose their strength after ageing (with

vryras - T e

"'5/126/61/011/001/010/019 .

E193/E483 | \)<
Work-Hardening of Bismuth Under Conditions of Programmed Loading ‘

. the load was applied at a rate 0 = 8 g/mm2/h until a certain ot

Om

9m

the preceding period, For comparison, Fig.,4 shows a creep curve

was higher than that of the test picce: strained under slow rate of

- loading, and that the rate of creep under this constant stress o 50

m . N
was also considerably higher. The interesting fact is that in i
the case of specimens, work-hardened during deformation at slow rate

-of loading and then re-loaded at a fast rate to vy, the rate of

creep decreased 2 to 3 times (see right-hand branch of graph 2, Fig.h).

" the load taken off) at room temperature, The results described !
above confirm the hypothesis put forward by Garber (Ref.4), i
‘Card &/10 . i
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: according to whom the observed effects are due to diffusion
! strengthening of twins which is brought about by aggregation of
" vacancies and impurity atoms at the twin boundaries, - In cases
‘- when twins do not traverse the cross-section of the test piece,
. diffusion strengthening may inhibit further growth of the twins
i even at relatively high loads, It was for this reason that no
‘ traces of twins were observed on the surface of the test pieces
:used in the experiments described above and that deformation took
. place under conditions of equilibrium, as indicated by the absence
" of discontinuities on the e€(t) curves, ' Different results were
: obtained when a test piece in the form of a single crystal, 1.2 mm
- in diameter, was used. This is illustrated by graphs in Fig.5,
. where AR (microns, left-hand scale) and ¢ (g, right-hand scale)

ity
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‘ are plotted against time t ({hours), Sudden jumps on the AL (t) |

~rate indicate that work-hardening, caused by diffusion-induced

enrichment of the twin boundaries in vacancies and impurity atoms,

: cannot prievent the formation and growth of twins in a specimen of

!

|

i

!

|

H

. curve for a test piece under load which increased at a constant §
2

1

]
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- this size. In the case of high quality single crystals of small
" cross-section area, a twin nucleus (e.g. an elastic twin) can
rapidly change into a twin intersecting the cross-section of the
specimien, as a result of which deformation of the specimen

" proceeds in jumps, since the resistance to deformation (by twlnnlng)
at the moment of the formation of a twin decreases several times,
"The O €(t) and o(t) curves for such a specimen (a single crystal
.with the gauge length of 150 mm and rectangular cross-scction

"3 x 2,5 mn) are shown in Fig.6. In spite of very slow rate of

" loading cmployed, it was found impossible to obtain gradual

. deformation (i.e. smooth AR (t) curves) of the spccimens, on the i
_surface of which evidence of twins, intersecting the cross-section, |
‘was found after completion of the loading cycle. That these ;
-effects were observed in a rectangular specimen can be attributed

. to non-uniform distribution of stresses over its cross-scction and

- to the high quality and homogeneity of its crystal structure,
Finally, in order to elucidate the nature of the processes leading

to work~-hardening of specimens deformed at slow and fast rates of
Card 6/10
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indicated that work-hardening under normal conditions of loadiﬁg

; the crystal, whereas all other factors being equal, deformation
. under conditions of slow rates of loading does not affect the
i erystal structure or affects it only in the regions of lowest

; Strength which constitute a minute fraction of the total volume of
{ the crystal.

: S.T.Shavlo, who participated in this work.
" and 1l Soviet references.,
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loading, X-ray diffraction patterns of test pieces, loaded to the
same Op (yield point) but at different rates of loading (8 and
1080 g/mm2/h), were obtained, - The pattern obtained for the
slowly loaded specimen hardly differed from that obtained for an
undeformed material, whereas .a very different pattern was obtained |
on the specimen deformed at a fast rate of loading, This

(within the elastic region) is associated with fragmentation of

Acknowledgments are made to I.,M.Fishman and
There are 9 figures

0

ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR
(The Physicotechnical Institute AS UkrSSR)
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AUTHORS : ge;bax+_R¢1LL‘and Polyakov, L.M.

TITLE Investigation of the process of sintering metals.
1X.

PERIODICAL: Fizika metallov i metallovedeniye, Vol.ll, No.5, 1961,
pp. 730-740.
TEXT: Part I of this paper was published in the Ukr.Fiz.Zh,,

1956, vol.l, 88,
The process studied by the present authors consisted in butt- )(

joining two flat, ring-shaped aluminium specimens by simultaneous
application of heat and pressure and constituted, in fact, pressure
welding. The object of the present investigation was to study the
relationship between the strength of joints, produced by this
method, and the pressure employed, temperature, and duration of the
process., In addition, the variation of the microstructure near the
joint interface was studied, and the temperature dependence of
hardness of aluminium was determined. To minimise the effect of
oxide films and gases absorbed on the metal surface, all
experiments were carried out in vacuum of 10-5 to 10~° mm Hg.

Ccard 1/6
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Investigation of the process of sintering metals, 1II.

Immediately before each experiment, the surfaces to be joined were
cleaned with a steel brush after which the surface roughness was
0.5-1.5 p. The two rings were then assembled in a specially
designed press, the whole was placed in the vacuum changer, the
temperature of the aluminium rings was raised to 600 °C and kept
constant for 15-20 minutes, after which they were cooled to the D>(
test temperature and the appropriate load applied. The strength
of the joint was determined on a tensile testing machine. The
results are reproduced graphically. In Fig.%, U.T.S. (ops kg/mm2)
of the joint obtained under pressure p = 0,32 kg/mm2, is plotted
against the sintering time (7, minutes), curves l-& relating to
sintering at 450, 500, 550 and 600 ©°C respectively. A similar set
of curves, constructed for joints obtained under p = 2 kg/mm<,

is reproduced in Fig.5. In Fig.6, op is plotted against p
(kg/mm2), curves 1-6 relating to joints obtained at 300, koo, 450,
500, 550 and 600 °C respectively. It was inferred from these
results that the process studied takes place in two stages. The
first stage consists in the formation of metallic bond between the
Card 2/ 6

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514320001-5"



"APPROYEE ,F(?,R RELEASE 9?/19_/2001 CIA-RDP86-00513R000514320001-5

2:96L

$/126/61/011/005/009/015
E19%/E183

Investigation pf the process of sintering metals. IIL.

clean surfaces brought into intimate contact by the action of the
applied pressure. The strength of the resultant joint is deter-
mined mainly by the conditions obtaining during this initial stage.
It is pointed out here that for the joint to be formed, it is not
only necessary to bring the two mating surfaces within a distance
equal to the lattice parameter of the metal, but a re-grouping of
the atoms has also to take place in order te create conditions
favourable for the formation of the metallic bond. The activation
energy for the re-grouping of atoms in aluminium has been found to
be 6.4 kcal/mol. In the second stage of the process, in which
diffusion plays the predominant part, the areas of contact
established during the first stage increase as a result ofi

(1) movement of vacancies to the boundaries of the welded regions;
(2) coalescence of the excess vacancies and formation of large
pores due to dissolution of small pores; and (3) dissolution of
large pores. The effect of the second stage of the process on the
strength of the resultant joints becomes significant only at high
temperatures and after a prolonged sintering.

Card 3/ 6
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8 Soviet and 8 non-Soviet,

There are 10 figures and 16 references:

The English language reference reads;:
Finch and R,T. Spurr. Physics of Lubrication,

Suppleoment, 1951, No.l.

Fiziko~tekhnicheskiy institut AN USSR g. Khar‘kov
(Physico~technical Institute, AS Ukr.SSR, Khar ‘kov).

SUBMITTED: August 15, 1960

Ref.?7: G.J.

ASSOCIATION:
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AUTHORS : Garber, R.I., Zalivadnyy, S.Ya, and Mikhaylovskiy, V.M,
TITLE: Variatlon of the microstructure of uranium during cyclic

thermal treatment. II

PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, Vol,1l1, No.6,
pp.889-.892

TEXT: This is a continuation of earlier published work of the

autnors (Ref.l: FTT, 1960, 2, 6, 1052 and Ref,2: FMM, 1959, 8, 904)

relating to the mechanism of distortion of uranium during thermal

cycling on bi-crystial specimens and on coarsely crystalline

material with columnar grains, In this paper the authors
investigate the laws governing the thermal cycling-induced changes
in finely~-crystalline technical grade uranium, To ensure uniform

grain-size of the required magnitude, ¢ylindrical uranium specimens
(6¢ mm long, 8 mm in diameter) were annealed and then compressed
(in the direction normal to the axis) to approximately 50%
reduction in thickness and the resultant blanks were machined to
produce prismatic specimens measuring 60 x 4 x 3 mm, After
recrystallization, these specimens were plastically deformed in
Card 1/5
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compression (8% reduction in thickness) in the direction normal to
the longitudinal axis and to the direction of the first compressing
operation; this was done to develop texture in the material
studied, The specimens were then cut into several prismatic test
pieces which, after polishing (mechanical and electrolytic) and
recrystallization, measured 6 x 2,5 x 1,5 mm, On 3 faces of each
test piece a set of lines, spaced at 0.1 mm intervals, was

inscribed by making scratches 2yu wide and 0.5y deep. Annealing,
recrystallization and the thermal cycling tests were all carried out

in vacuum of 5 x 10~ mm Hg. Each thermal cycle consisted of the
following: heating to 600°C in 5 minutes; holding at 600°C for
1 minute; cooling to 100°C in 4 minutes. The specimens (whose

original grain size was 25u ) were examined after 200, 400, 600,
800, 1300 and 2000 cycles, The dimensional changes of several
test pieces after 600 cycles are tabulated. It will be seen that
the length of the test pieces increased, their width and thickness
decreased, Metallographic examination revealed that thermal
cycling had brought about both the deformation in the interior of
the grains and relative displacement of the grains. The latter

effect was reflected in increased roughness of the
Card 2/5
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surface of the test pieces, This is illustrated in Fig.3 showing

(x200 and x200 ¥v2 in the horizontal and vertical direction,
respectively) the contour of the surface of a specimen (a) before
thermal cycling, (€) after 600 cycles and (B) after 2000 cycles.

The average grain-size of the specimens decreased from the initial

251 . to 18 u after 2000 cycles. The rate: of increase in the

length of the test pieces increased with the increasing number of

the cycles, Al/1 per 1 cycle after 2000 cycles being 2 to 3 times
larger than that after 600 cycles. After 2000 cycles the length

of the test pieces increased on the average by 60%; at the same

time the average increase in length of the grains was 20%, This
discrepancy was attributed to the effect of recrystallization taking | .-
pPlace during thermal cycling on the total elongation of the grains.
There are 5 figures, 1 table and 4 Soviet references. :

ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR
(Physico-technical Institute AN UkrSSR)

SUBMITTED: September 27, 1960
‘Card 3/5
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AUTHORS : ggzgggL;RLl., Gindin, I.A., and Shubin, Yu.V.
TITLE: Tensile tests on beryllium single crystals in the

20-500 °C temperature range. V.

PERIODICAL§ Fizika metallov i metallovedeniye, vol.12, no.3, 1961,
h37-446

TEXT Scarcity of data on the behaviour of beryllium single
crystals under tensile stresses prompted the present authors to
undertake the study of this subject, The experimental specimens
were prepared from 99,98% pure Be by a pulling-out technique.

The orientation of the single crystal tensile test pieces is shown
in Fig.l, where p indicates the direction of the applied atress,
A strain rate of 0.005%/sec was used in the tensile tests carried
out at 20, 200, 400 and 500 °C, helium being employed as the
protective atmosphere at elevated temperatures. The mechanical
tests were supplemented by metallographic examination, The results
of the mechanical tests are reproduced graphically, In Fig.2, the
UTS and the yield point (pp, and Ppg» kg/mm2, left-hand scale)

card 1/ b,
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and elongation and reduction of area (6 and Y, %, right-hand
scale) are plotted against the test temperature (°C). The fifth
curve shows the temperature-dependence of the so-called "diffusion
deformation" factor, X, which is given by X = (1 - ¢) 100 oc,
where ¢ denotes the deformation localised in the slip on the
basal plane, its magnitude being calculated from

zni agji
R S

(A1),
where nj is the number of basal slip bands with the absolute slip
displacement of agj, and (A £)s = A€ cos 45° represents the
strain of the specimen in the direction of slip. Fig.2 shows the
true tensile stress/elongation curve for beryllium single crystals
at temperatures indicated by each curve, The effect of temperature
on the mode of slip is illustrated in Fig.%, showing (X 200) slip
lines on the faces of specimens extended (from left to right) at

20, 200 and 400 °C. The variation of the mode of slip with rising
temperature was also studied by determining the magnitude of the

card 2/ &

Tensile tests on beryllium single ...

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514320001-5"



"APPROVED FOR RELEASE: 07/19/2001  CIA-RDP86-00513R000514320001-5

REFEF TSI

30456

s/126/61/012/003/016/021
E193/E135

relative slip, y, and density of the slip bands, p, these two
parameters being given by y = b/ag and = 1/h’ (for the
meaning of b/ag and h see Fig.1l). In the regions of
uniformly distributed slip lines, y increased from 0.4 at 20 °cC
to0 2.0 at 500 °C; in the region of macroscopically localised slip,
at 400 °C, y reached 70, The parameter also initially
increased with temperature, reaching a maximum of 0.12 1/ at
200 ©C after which it decreased again, reaching at 400-500 °C a
value similar to that at room temperature (~ 0.3 1/u). Analysis
of the resaults of mechanical tests, correlated with the
examination of slip bands and microstructure of specimens after
fracture, lad to the following conclusions, 1) Plasticity of Be
single crystals increases monotonically with rising temperature,
showing no peak at 400 ©°C which is a characteristic of
polycrystalline beryllium. The increase in plasticity in the
20-200 ©C range is caused by the formation of new slip bands with
the material within the bands hardening at a sufficiently fast
rate. The increase in plasticity at higher temperatures is
associated with the onset of localised slip, characterised by a

Card 3/ 34
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large magnitude of y (about 70). Both UTS and the so-called
gtrainuhardening_modulus D passed through a maximum at 200 ©°C; 1
D is given by D = (py - ps)b, where p, is the true UTS of ‘>(
the metal, This effect is a manifestation of the simultaneously
occurring processes of strain-hardening and relaxation.
2) Deformation of Be single crystals with an orientation as
illustrated in Fig.l takes place mainly by slip along the basal
planes (0001l) in the [}120] direction, At higher temperatures,
prismatic slip along the {101x} plane in the general (1120]
direction and diffusion deformation play an increasingly important
part, 4) Brittleness of Be single crystals at room temperature
is caused by non-uniform plastic deformation along the basal plane
which causes the formation and growth of cracks along the main
cleavage plane. At high temperatures, slip becomes more uniform
and deformation takes place partly by prismatic slip.
There are 10 figures, 1 table and 1 Soviet-bloc reference.
ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR

(Physicotechnical Institute, AS Ukr.SSR)
SUBMITTED: January 2, 1961
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AUTHORS: _EEEEEEL_Blu}" and Gindin, I. A.
TITLE: Physical properties of high-purity metals
PERIODICAL: Uspekhi fizicheskikh nauk, v. 74, no. 1, 1961, 31 - 60

TEXT: The present survey deals with papers which have been published in

recent years in the field of high-purity metals. The rapers show a trend

to obtain specimens of ever-increasing purity. They also show that the

progress made varies for different metals (appendix). The physical prob-

lems associated with such metals are discussed, for whose analysis the

purity of the specimens is decisive. These problems include the electrical
resistance, the reflectance of the metals, the magnetic permeability, nu-

clear reactions, effects of radioactive irradiation, grain boundaries,

latent energy of plastic deformation, relaxation, recrystallization, inter- ,
nal friction, moduli of elasticity,and mechanical properties. The latter '
include the plasticity, deformation curve, cold-brittleness and creeping.

A glance at the material available shows that great progress has been made

in the/analysis of high-purity metals. The most urgent task at present
Card 1/3
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seem to be to develop methods for industrial production of these metals. //
So far, it has been impossible to solve the problem concerning the changes V
of physical properties of metal effected by small additionms. Regarding

the electrical resistance, the joint effect of local distortions by foreig..
atoms and other causes, such as vacancies etc., may be considered to be

proved. The mechanical properties are very sensitive toward additions,
especially with respect to structural changes occurring during crystalliza-

tion or other thermal processes. Vacancies and local distortions seem to

play a minor role only. The brittleness of various metals can be eliminated

by purifying them from additions. A further development of new methods

for the separation of metals will find new fields of application for high-

purity metals. References to publications on high-purity metals are given

for the following elements: Al, Ba, Be, V, W, Bi, Ga, Ha, Fe, Au, In, Cd,

Ka, KO, Mg, Mn, Cu, MO, Ni, Nb’ Pt, Sn, Pb, Ag, Sr, Sb, Ta, Ti’ Th’ U’ Cr,

Zn, and Zr. The following Soviet authors are mentioned: L. S. Kan, B. G. \
Lazarev (Ref.1: DAN SSSR 81, 1027 (1951); V. B. Zernov, Yu. V. Sharvin

(Ref.7: ZhETF 36, 1038 (1959); B. N. Aleksandrov, B. I, Verkin (Ref.S8:

ZhETF 34, 1655 (1958); A. I. Sudovtsov, Ye. Ye. Semenenko (Ref.18: ZhETF

Card 2/ 3
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]
35, 305 (19958); I. M. Liféhits, M. 1. Kaganov (Ref.29: UFN 69, 419 (1959);
B. Leks (Ref.30: UFN 10, 111 (1960); A. S. Zaymovskiy, G. Ya. Sergeyev,
V..V. Titova, B. M. Levitskiy, Yu. N. Sikurskiy (Ref.34: Atomnaya energiya
5, 412 (1958); M. Ya. Gal'perin, Ye. P. Kostyukova, B. M. Rovinskiy, Izv.
AN SSSR, ser. tekhn. 4, 82 (1959); D. Ye. Ovsiyenko, Ye. I. Sosnina, (Ref.
60: Voprosy fiziki metallov i metallovedeniya, sb. no. 9, Kiyev (1959) str.
185); V. A. Pavlov (Ref.64: Fiz. metallov i metallovedeniye 4, 1 (1957);
V. A. Zhuravlev, (Ref.72: Zavodskaya laboratoriya 14, 687 (1959); V. S.
Yemel'yanov, A. I. Yevstyukhin, D. D. Abonin, V. I. Statsenko, ("Metallurgiya
i metallovedeniye chistykh metallov" vyp. 1, 1959, 44). There are 18 fig-
ures, 7 tables, and 144 references: 61 Soviet-bloc and 83 non-Soviet-bloc.
The six references to English-language publications read as follows: D. J.
Maykut, Prod. Engineering 24, 186 (1953) - (Ref.31); A. N. Holden, Phys. I
Metal. of Uranium Massachus., 1958, str. 7 (Ref.33); J. C. Blade, Rev.
metallurgie 54, 769 (1957) (Ref.50); P, Gordon, J. Metals 7, 1043 (1995);
(Ref.51); C. Zener, Phys. Rev. 74, 639 (1948) (Ref.68); T. R. Barrett,G. G.
811§s, R. A. Knight, Proc. Sec. Int. Conf. Geneva 5, 319, 320 (1958) (Ref.
100).
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_GARBER, R.I.} KIRILLOV, V.S,
Change in the spectral distribution of optical density caused
by light scattering in plastic deformation of rock salt
crystala, Kristallografiia 7 no.l:142-144 Ja-F 162. (MIRA 15:2)

1. Umanskiy gosudarstvennyy pedagogicheskiy institut,
(Rock salt-—Optical properties)
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GARBER, R.I.; STEPINA, Ye.l.

Kristalloprafiia

DefecLs at stopping places of twins' boundaries. (Mo 15:4)

7 1n0.2:325-326 Mr-Ao '62.

. F _tekhnicheskiy institut AN USSK.
1. Fatio-te d (Crystal s--Defects)
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GARBER, R.I.; MOGIL'NIKOVA, T.T.

1ids, Fiz, met, i
Determining the elasticity 1imit of real so )
metalloved. 13 no.2:314-316 F '62, (MIRA 15:3)

1. Fiziko-tekhnicheskiy institut AN USSR.
(Solids) (Elasticity)
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5/126/62/013/005/014/031
E073/E535
AUTHORS: . Garber, R.I. and Mogil'nikova, T.T.
arber, R.-. o
TITLE: Internal friction and plastic deformation of over-

loaded micro-regions of a solid body. II

PERIODICAL: Fizika metallov ‘i metallovedeniye, v.13, no.5, 1962,
735-737

TEXT: The effect of increasing stresses during repeated tests

was studied on jead and tin at room and at liquid nitrogen /

temperatures. In earlier work (DAN SSSR, 1958, 118, No.3) the 24/

authors showed that application of additional, monotonously

increasing, stresses in the case of elastic, freely damped,

oscillations, which leads to an appreciable increase in the

internal friction, will also lead to the damping decrement showing

a specific dependence on the stress increase dp/dt = & . the '

amplitude B and the frequency ~ . The rate of stress increase

from which the damping decrement 1is saturated, o , can be -

expressed by the experimentally verified proportlonality relation

G TV VB (1)
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Internal friction and plastic ... $/126/62/013/005/014/031
E073/E535

To improve the accuracy of relation (1), the intensity of the
tangential stresses T, is applied which, for a tube stressed by
internal pressure (p =lat) and by a torque causing shear stresses
012. can be expressed by

(5} v 2
Ty = J% JrAa t° o+ 362 sin® wt + oi ‘ (2)
2

4

j
/-

i r
where 3 av (3)

A = H
4 h2

g is the constant component of the tensile stresses occurwring under
tBe effect of the applied load, Analysis of this relation shows
that the intensity of tangential stresses characterizes satisfac-
torily the plastic deformation in over-loaded micro-volumes,
Recrystallization cannot be the cause of the observed effect of
increasing stresses on the damping decrement, which decreases
during repcated tests after short pauscs. Very short (30 sec) pauses
will not re-establish the initial properties of these regions for
which at room temperature pauses of 13 min are required for lead and
40 min for tin. There are 4 figures. . ,
ASSQQ%&EEOL: Eiziko-tek!nicheskly institut AN UkrSSR Physico-
MITTEG May 22, 1661 technical Institute AS UKrSSR)

“5y37¢
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8/032/62/028/001/014/011
B116/B108

AUTHORS : Garber, R. I., Gindin, I. A., Neklyudov, I. M.,
Chechel'nitskiy, G. G., and Stolyarov, V. M,

TITLE: Device for programmed metal hardening
PERIODICAL: Zavodskaya laboratoriya, v. 28, no. 1, 1962, 107 - 109

TEXT: A device has been designed for programming the load on samples.

It permits determining the effect of the 8harging rate on the material
properties up to 800°C in a vacuum of 107" mm Hg or in inert gases,

The charging rate can be increased from 10 g/mm per hr to 3 kg/mm‘ per krn
" Moreover, rates of up to 80 kg/mm2 per hr are possible. The maximum

load is 350 kg. The sample elongation (up to 4 - 5 mm with an error cf
0.5 u) is measured with an optical strain gauge. Reduction of the
charging rate to values corresponding to diffusion hardening lowers both
the total deformation and the rate of steady creep. The device (Fig. 1)
operates as follows: Dynamometer spring (6) is compressed by the
reducing gear (7). The charging rate is regulated by varying the
periodic operation of the motor (8) (PK-09 (RD-09)-type) driving the gear

Card 1/3
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5/032/62/028/001/014/017
Device for programmed metal hardening B116/B108

(7). The sample is heated by a tubular furnace with molybdenum coil. and v//

the temperature is regulated by an 3MIA-12 (EPD-12) electronic potentio-

meter., There are 4 figures and 6 Soviet references. =~

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk USSR (Physico-
technical Institute of the Academy of Sciences UkrSSR)

Fig. 1. Diagram of device for programmed hardening.

Legend: (1) sample; (2) and (3) fastenings; (4) cross piece; (%) three
bars; (6) dynamometer spring; (7) reducing gear; (8) motor; (9) ball-
bearing joint; (10) indicator; (11) mains connection; (12) base vlate;
(13) vacuum chamoer; (14) sylphon; (15) limiter; (16) to pump.

Card 2/3
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GARBSR, R.I.; :GII-IDIH, I.A.; CHIHKINA, LaA.
Twinning and anmnealing of nonequilibrium iron—nicl;eisaléléoylgg
¥hote-Alin iron meteorite. Meteoritika no.23:45- .

t+he Sikhote (I-{IRA 16:9)

(Sikhote-Alin Range—lleteori tes)
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ACCESSION NR: ARLON1609 8/0137/6h/000/005/10“9/10“9 ; a jf( L

: SOURCE: Refs zh. Metallurgiya, Abs. 51289

43 AUTHOR: Garber, R. 1.3 Solospenko. I. Is

TITLE: Accumulation 6f microdefects during elastico-plastic reverse bend - "é‘

"GITED SOURCE: Sb. Reloksato: savleniya v met. 1 splavakh. Hey Metallurgizdat, -
196}, 80-8'4 . . ' l R

' POPIC TAGS: microdefect, crystal, elasticoplastic bend, reverse bvend

TRANSLATION: On speclal installation, & diagram and description of which are giveny

regularities are stulied of accumulation in transparent crystals during elastico-
plastic bend of the dislocations and defects scattering light, and the influence T

_of accumulation of defects on internal friction. Working frequency of forced b
oscillations of samples amounted to ©J1 cp3. Intogral 1ight scattering was deter- .
mined on electronic installation with FEU-18A photomultiplier. Intensity of 1ight .,
» scattering oo meagured with motionless pample — during ptops of pendulum. - ‘ .
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ACCESSION MR: ARhO41609

- Single crystals of NaCl and LiF, “preliminart 5 hours,
Amplitude o anounted to 200 g/m2,
and magnitude of photocurrent '
ample N show that with ’
ed by decrease of sag and .
' increase of number of 8lip bands), I also decreases, that is, integral scattering |
- of white light is increased, Saturation in change of :
observed after 1
: « It i3 as-
leads to partial restoration
cyclical deformation, For -
also decrease; besides in a1
I,

; than process of dispemion._
SUB CODE: 5SS, MM
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. 5/181/63/005/001/032/064

B102/B186
AUTHORS Garber, R. I.,, and Stepina, Ye., I.
TITLE: Mechanism of mixing of dislocations during elastic twinning

PERIODICAL;: Fizika tverdogo tela, v. 5, no. 1, 1963, 211 - 219

TEXT: Formation and variation of elastic twins in calcite crystals was in-

vestigated by photographing and photometrizing the transmission interference

patterns. The elastic twins were created by pressing a steel ball against
a crystal face. Length and thickness of the wedge-shaped twins were pro-
portional to the load. The creation of the twin and its growth depended
Freatly on the stress distribution inside the crystal, i. e. not only on
the load but also on the ball radius. Balls of different dimensions but
impressed with equal loads yielded twins of different length and thickness;
the greater the ball diameter the shorter the twin; twins of equal length
were thinner when produced by a larger ball. When changing from loading
to unloading, or vice versa, the twinning process shows a hysteresis effect
with respect to the twin length. This effect is due to the change in sign
of the/dislocation friction forces (Peierls forces) when changing from
Card 1/2 . :
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Mechanism of mixing of

loading to unloading, The kind qf hysteresis 4

. Peierls forces and surface tension.
" rather weak,

length and it vanishes at 0.1
shape and growth of eélastic twing depend

tribution along the twin and this distri
defects and the Peierls forces.

SUBMITTED: July 28, 1962
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B102/B186

eéends on the ratic between

In calcite the Peierls forces are
The lergth of the hysteresis resion.de

0.2 mm twin length,

creases with the twin
The rules governing

;uniquely on the dislocation dis-
bution is determined by the crystal
There are 7 figures,
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GARBER, R.I.; GINDIN I.A.; SHUBIN, Yu,V.

Cotipression of beryllium single crys':‘a.is along the he

¢ xagonal axis
in the tempbature range 4.2° to 900° K. Piz, tver. telm 5 mo »2:
434~442 F 163, (MIRA 16:5)

(Beryllium crystals) (Strength of materials)
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Ghrdna, R.I.; STEPINA, Ye.I,

Strengthening of calelte following multiple twlining, Fiz, tver
tela 5 no.9:2656-2662 S 163, (MIRA 16:10)
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GARBER, R.I.; STEFINA, Ye.I.
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Defecta due to the fusion of the intarlayars of a pclysynthetic twin.
Fiz, tver. tela 5 no,12:3489-3405 D 163, (MIRA 17:2)
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_GARBER, R,I,; GINDIN, I.A.; STOLYARGV, V.M.; CHECHEL'NITSKIY, G.G.:
****** ~CHIRKIWA, L.A. S o

Apparatus for studying the damping of low-frequency torsional
oscillations. Prib. i tekh. eksp. 8 no.3:172-17, My-Je '63.

(MIRA 16:9)
1, Fisziko-tekhnicheskiy institut AN UkrSsR.

(Oscillations--Electromechanical analogles)
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A -resistance., So far, an improvement in the mechanical .properties
- has been observed only at temperatures lower than or equal to the

~
St

”5/126/63/015/003/022/625

_ 7 E073/E320 :
AUTHORS: ' Garber, R.I., Gindin, I.A. and Neklyudov, I.M. | -
TITLE: = Influence of "programmed streéngthening" on ihe ¢reep
- and recrystallization of iron'at elevated temperatures .
PERIODICAL: Fizika metallov i metallovedeniye, v. 15, no. 3, . [N
' 1963, 473- 475 ' : ‘
TEXT: In earlier investigations on calcite, bismuth and

iron, the authors found that in addition to ordinary strengthening

caused by lattice distortions during the process of plastic = : -
deformation under a continuous load, there is also "programmed - '
strengthening" due to diffusion-blocking and strengthening of weak

and overloaded lattice nodes. This produces an increase in the

Yield point, plasticity at low temperatures and an increased creep

temperature of the programmed treatment. In the work described
here, specimens of Fe (0.03% C) were polished and chemically ‘
etched, vacuum-annealed at 880 °C for 3 hours and. then slowly
cocled. After "programmed loading" up to 8 kg/mm“at 300 °¢c at -
Card l/3 ' ‘
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o , ' . s/126/63/015/003/022/025 .
Influence of ..., _ _ - E073/E320 .

a rate of 90 g/mm2 h , the specimens were sybjected to a 100-hour
treep test at 400 “C with a load of 7 kg/mm~, The creep rate of
Previously pro r aded specimens was significantly lowar
. (about 5.6 x 1077 in i nd in the steady-state
~ stages) than that gens to which the final load had been
. applied quickly (1.3 x 10:7%/h in the steady-state section),
- This indicates that . over’ iiing,doésfnotApliminate”the;éffect;Qf*‘
3 i'nc.rea_sed;'_xf‘g‘lj."stqzj'ceg,td;;" pof P m 'ngthjene,dvE'sp"ééiiﬁéhh;

,;Miéiditruétpresfuré9:4#?&?& s of specimens after

- .annealing at 830 °C'for¢3-hours: gf specimens 1oaded.&t'400 °cj
‘with a load increasing to 16 gs/mm s Whereby the rate of increase
varied between 220 and 6 x 10 g/mm“/h;  of specimens loaded '

The residual deformat were 1.3 and 1.6

almost the ~ _The authors consider the
results as ram-loading leads to a more
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E Influence :o_f “vee ;. o e - gé;§5§225015/003/0?2/925
:gﬁlisr{;:t:gcatablg gt;dcture in that the strengthening déés not
' ) ompanie an i

crystal, There are 3 fzgures?crga'se n th?'free Snerey of the
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L 13049-635  EWP(q)/EWF(s)/BDS  AFFTC/ASD - gp | (
ACCESSICN NR AP - T T T e e e e e e 3
SR tAP30B/0 - 8/0126/63/015/006/0908/0913 ‘-
~ AUTHORS: Garber, R. I,} Gindin, I. A.; Neklyudov, T, M. AR

"7+ 'SOURGEs Fislka matsllov i metallovedeniye, v. 15, ho. 6, 1963;, 908-913 |
i RO ’ ,

-ég'opIc TAGS: programmed ha.rdening, iron, mechanical property -

‘4 ' : ’ |
* . |ABSTRACT: One of the possible methods for i ' - :
: o mproving mechanieal : :
bodies consists o diffusive blocking and strengthenipg of weak gom‘:fgggin::nd : ; .
li

- iparts of a specimin. Such parts may develon s
z . p shearing] slidi i
s:gg:;,ﬁ :; %is#;ca?e:;x aourgdea. This method wascalle(’l " he ;f'o;rura;xﬁ:;,o:ﬂmmg.
) thardening. " The ce used in the programming procedure is d K
=Y ithe stretching of a specimen at W ' A ry snall vates oo it
y g : gh temparatures and at \ s
iinerease. The commercisl iro 1 ' rogrammed baeento oo
12000 wer aten S o N samples that underwent a programmed hardeningflet
k . tensile test was condvcted 1t the % a
. ditrogen and aleo at room temp ; 2 aloe conreoing L uld o
» Yen erature. Tho crecp tist was al :
Py osam Aried d as also conduoted at 2000,
i ary defornation at high temperatures ~nd jo :
5 1) increase of flow 1imt end hardent ) Inerosse 41 oing Tesultet in;
o _ | 7 rodulrs; 2) increase in pl -
g gfemperagure of 1:1 wmid nitrogen; 3) a mubstant: 'i,( desrease in c?'e];pa:ggiml’!t_ the T

- T et Sty a4 3 dn p— .
T S U S

E
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i) elindnetion of cres;i at 3000. It is concluded that the observed effects are due | -
- ito a diffusive hsrderdng of weak and overstressed rogions in the samplea,. The i
' - jeuthors express their apmreciation to V, M, Stolyarov end G, G. Chechel'nitsldy foy
., i |thelr help in the ocnatruction of this device.. .Orig, art, has: -6 figures. .
"¢ |ASSOCTATIONS - Fixiko~tekimicheskly institut AN USSR (Insbitute of Physios and
" ITechnology, Acsdeny of Sclences, UkrSSR) e o -

| [SUBCTIED: nmé2 - DATE AQ: 23aéy o men o)
|sus coe M ' NO REF Sov: 008 R OTHER: 001 |
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KRISHIAL, Mikhail Aronovich; FIGUZOV, Yueiy Vasil'yevich; GOLOVIN
Stanislav Alekse/evich GAABEP, #.1., prof., retsenzent

[Internal friction in metals and alloys] Vnutrennee trenie
v metallakh i splavakh. Moskva, Izd-vo Metallurgiia, 1964.
245 p. (MIRA 17:6)
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GARBER, R.I.; STEFINA, Ye.T,

Secondary cleavage in caleit vatal
nou B2y 2o e 16 e crygatals, Krjstallog?;{éialg 5)
T4 fa

;. Fiziko-tekhnicheskiy institut AN UkrSSR.
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_GARBER, R,1.; GINDIN, I,A.; MOGIL'NIKOVA, T.T.; NERLYUDOV,

Internal friction of iron hardened by programming

metalloved, 18 no,3; MI=LLT 5 164,

o Fiz, met, §

(MIRA 17:11)

1. Fiziko-tekhnicheskiy institut AN Ukrssg,
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ACCESSION NR: AP5002348 , ‘ S/Ol26/64/018/006/0904/0908 olg

i AUTHOR Garber R, I.lGindin I, A, Zahvadnyy, S, Ya,; Mlkh\_ylovs]uy, &I it
.;./.:..} it g dov, I. M. N 4

TI’I‘LE Et‘fect of programmed hardemng on’ creep‘ of polycrystaume zinc and '
stability during - cyc lic heat treatment\% ‘ - S

SOURCE Fizlka metallovimetallovedeniye v. 18, no. 6, 1964, 904 908

1
i
f
|

+ TOPIC TAGS polycrystalline zinc, creep programmed hardening heat treat-
ment, cyclic heat treatment o :

N -
T e e T e LIV, L
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Q _‘was less than in the annealed and rapidly stressed samples, was reduced two
i| times as the programmed rate was decreased from 5 to 1. 5 x 1074 kg/mm2 .
: Samples subjected to normal treatment were less resistant to heatmg-coolmg cy-
i| cles than programmed ‘samples. - The hardening increased as the maximum
temperature of the cycle was reduced. The maximum temperature- approached tl*éi
melting temperature (0.9T, K). The creep in progra hardenéd sampleés was "
-1-less than in those. otherwise deformed. Metallographic\analysis showed slip g
1{ bands and the formation of substructures in a small number of the grains, Small"
migration of the boundaries occurred in samples after programmed : and after or=J

dinary hardening prior to thermal cyclmg,

after that the migration in the program-

i| med samples w

as 'much less noticeable.

Thus program

stalline zinc mcreased its creep s

trength and its resgist

ance to formmg durmg

med hardening of po]ycry—‘;

cyclic heat treatment. Orig. art. has: 3 figures arid 1 table - Fo

~ it ASSOCITTION: Fiziko-tekhmcheskly instxtut AN USSR (Physical—technical Insti- Ll
1 tute . AN UKrGSR). e e
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AUTHORS: Garber, R. I.; Fedorenko, A. I.

TITLE: Focusing of atomic collisions in crystals
SOURCE: Uspekhi fizicheskikh nauk, v. 83, no. 3, 1964, 385-432

TOPIC TAGS: crystal lattice structure, fast particle, radiation
damage, particle collision, cathode sputtering, ion bombardment

ABSTRACT: The authors have systematized and explained as far as
possible the theoretical treatments of the mechanism of atom focusing
occurring in a crystal lattice when solid materials are bombarded

by fast particles, and bring together the main experimental results
reported in the literature. Each of the theories recently developed
for the formation of radiation damage in solid materials (cascade
displacement of atoms, thermal spikes, dlsplacement zones, and others)
is analyzed briefly and its advantages and shortcomings compared,
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The study of atomic collision focusing, whereby bombardment of a
crystal by a charged or neutral particle results in preferential
" propagation of a wave of atomic collisions along the most closely
. packed directions, under the influence of the regular location of
the atoms in the lattice to various branches in physics is outlined.
It is shown to be important not only to investigations of radiation
- damage, but also in connection with studies of cathode sputtering,
 the sputtering of surfaces of artificial earth satellites and space
ships, destruction of metal by ion bombardment in plasma and ion
engines, and the contaminations of plasmas in thermonuclear devices. ‘
' The section headings are: 1. Introduction. 2. Theory of radiation . T
damage. 2.1. Cascade displacements of atoms. 2.2. Thermal spikes.
2.3. Displacement zones. 2.4. Replacement collisions. 2.5. Crowdi-
ons. 2.6. Depleted zones. 3. Focusing of atomic collisions. 3.1,
Propagation of collisions along a linear chain of atoms. 3.2. Focus-
ing and crowdion collisions. 4. Formation of focusons in phase-~
centered cubic metals. 4.l. Focusing of atomic collisions in the
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8.7. Effect of specimen temperature on cathode sputtering. 8.8.
Study of angular distribution of sputtered particles in the bom-
bardment of metals by ion beams. 9. Experimental confirmation of
the part played by focusing processes in radiation damage in metals.
9.1. Electron-microscope observation of radiation damage. 9.2. Di-
rect observation of radiation damage. 10. Explanation of thé changes

- in the properties of metals under irradiation, in terms of atomic

- collision focusing. 11. Experimental methods of studying atomic
collision focusing. 11.1. Investigation of cathode sputtering in
a glow discharge. 11.2. Study of cathode sputtering by means of
ion guns. 11.3. Study of cathode sputtering with an electron
microscope. 1l.4. Observation of focusons with the ion projector.
11.5. The preparation of thin single crystal and polycrystalline
metallic targets. Orig. art. has: 49 figures and 49 formulas.

ASSOCIATION: None
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AVTHORS: _Gagher, R, 1.6, Polyakov, La o '3 .

TITIE: 4 method for deternining inherent plastioity. Class 42, No. 169848 15 -

|SOURCE:  Byulletent iadbretenty i tova.rn,ykh snakov, no. 7, 1965, 122 |
‘I‘OPIC 'EAGS: plastxczty,ddefomation rato. denaity detemimtion

: ABSTRACT. Thie Author (‘}ertificnte preaenta a method for determi.ning the i.nherent
Iplasticity of metals, alloys, and nommetallic 80lid materials. To increase the . R
_laccuracy of estma.tmg the inherent plastioity, the ‘wacroscopic density of the - R -
1specimen is measured during plestic. deformation, while the deformation, during S
. |¥hose wnifotn increase there occurs a sharp decrease of plastioity, is taken as tha |
: chara.ctenstio of the inherent plaatio:.ty.

i Assocmxom Fiziko-tekbnicheckw inscitut AN UkrSSR (Plvuico-technical Institute.

AX UkrSSR) » . » — — |
~ [NOREF SOV:' . 000 ... '~ ..  OFHERs (000 . oo T .
{Card_1/1 p) DR SR : o : .
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_AUTHOR: ﬁargeg, Re. ;:,.,sgggina. Ye. I. R
o .TI‘I.‘LB: Speed of vanishing of elastic twina in calcite

'.:5*{'1.':;SOURCE' Pizlka tverdogo tele, V. 7, no, 1, 1965; 1é1'165

¥

1. TOPIC PAGS s - ~alc1te, __gimm,_glastic twin, twin velocity, dislocation motion, :

 temperature dependence o

‘_:__-"ABSTRACT. 'rhe vanishing ot elaatic ted.na 1n co.lcite following a rapid removal of
- the load was measured by high speed motion picture photography. A diegram of the
equipment is chown in Fig. 1 of the enclosure, and an FP-22 camers wes used for

the photography. An additional lens in front of the cemera made it possible to
i . take pictures in natural size on'8 mm film a.tIJ.OO,OOO frames per second, The re-.

sults have shown that the speeds of the twins'reach tens of meters per second,
which is much higher than the value obtained By F. P. Bowden and R, E.- -Cooper
(Rature v. 195, 1091, 1962). An analysis of the kinetics of stress removal in a
crystal leads to the assumption that the speed of the twinning dislocations in
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i - calcite can be not lower than 100 m/asec. The temperature dependence of the pra-
cess was determined by placing heating coils, wound on flat thin mica plates, on
both sides of the crystal. These heaters could raise the sample temperature to -
L0OC. Tests have shown that the speed of the process increases with increasing = -
Adtemperature.~»"Th& authors thank Y&, V. Kul'kov.and V. A. Arinichev of.the Lenin- .
grad Mechanical Ingtitute for making possible the use of the. camera a.nd for in- ..
b terest in the work.“ orig. ert. ‘has: 7 figures.

: ASSOCIATION. Fiziko-tekhnicheskiy institute AN UkrSSR, Khar 'kov (_P_};L‘ieotechnical
'UkrSSR

1| wmar: ognagr . . "S"BC".”E‘?'NP'ES{-
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spring,
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;f AVTHOR  Gesber, R. 1.; Polyakov, L. i, Y &

f TITLE: Change in density under plastic compression of ionic crystalg 7’) g 5 ’

‘HE ./ BOURCE: mzm tvér@iégo‘télg. v. 7, no. 1, 1965, 167-176 - -

DA

- TOPIC TAGS: - ‘density chenge) stress'méasm‘-mént,. strain measurement, rupture
- strength, ionic cerystal <. : :

ABSTRACT: 'The purpose of the investigation was to study further the processes . -
participating in failure under plastic deformation, by determining the ‘connection’ i
between the strass, strain, end the residual changes in the density, To thig end;
Bamples of natural rock 8alt end of potassium chloride grown from the melt were v
- subjected toruniaxial'compres_sidiz,' ‘and the stress s 8train, and relative change in ... [
volume were measured. The samples were Parallelepipeds xeasuring 5--6 mm in crogs T
_8ection and 1h--16 mn in length, “The "chunge in volume wag measured with the ald - =%
‘of equipment similar to that described by Bridgman (J. Appl. Phys. v, 20, 12b1, :
‘.. 1949). The results show that plastic compression of the crystals leads to g ree. -
i - sidual change in density, which is due to the competing influence of the disper-’
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",SVion end'renewai:of the contacté; During the initial stages, the density in.

T 3 “interval. Further deformation leads-to an ebrupt decrease in the density, which ‘
: .. continues up to the instent when the crystel fails. :

- blocks, with formation of ultramicroscopic defects. The abrupt decresse in dep-
‘gity is connected with the formation of large defects, the growth of which leads i

curs with the average semple density changing by approximately 10~9, vhereas

“thank Y, K. Sklyarov and V. I. “Bashmakgy for help wi
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creases, after which it decreases and remains constent within a certain strain

In a region of relatively
small change in density, the main process is the subdivision of a crystal into

%o failure of the crystal. Almost the entire plastic part of the deformation oc=~ -

local chenges in.the density near the slip bands amount to 10-%. "The authors
th the measurements.” Orig. - % - .

art. has: 1L figures and 2 formulas. : SR

kiy institut AN Via€OR, Khar'kov (Phystcatechnical
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AUTHOR: Garber, R. I.} Steplna. Yo I - i B32
~— o 2% |

TITLE- ‘Possible mechanimn for nultiplication of tvinning dialoca*tions S 5 -

\" .X [

' lSOURCE' Fizika tverdoso tela. V- 7. no. 2, 1965, 459-463 - T _' ';': :

tTOPIC TAGS: tvinning. dislocation loop. dialocation motion, crystal 1mperfectidn.,f
crystal inclusion - . g

ﬁBSTRACT: 'l'he authors propoae 8 nev mechanism for multiplication -of twinning dis- L l\l V]
locations, which may be effective in the case of cryatals with a limited. aumberiof | . -
sources, -The mechanism is similar to that which gives rise to slip disloca.ti.oms T R
_nesr inclusions in a perfect crystal at sufficiently low general streas’ ‘level, s | o
observed by J, J. Gilmen (J, Appl. Phys, v, 30, 1584, 1959), differing from the R
- latter only in that the elastic field of the tvinning dinlocstions moving in the . L ~
" neighboring layer may also participate in the production of the loop and may ali;o
. be concentrated on the inclusion, The nevly produced lcops expand under the ipe
"fluence of applied atresses and give rise to nev loops on concentrator inclusions
d-"hich they encounter, This possibility of dislocation-loop mucleation on. the con

; Cord 1/2 )
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cehtrator. in éotxjuﬂction vitﬁ the’-_lov ,en'e::r'gy of formation of a tvd-dimensionafl.
_nucleus on the boundary between the twin and the parent crystal, may make possible
transverse growth of a tvin layer due to the formation of plein nuclei on the -

boundary in the presence of random inclusions near the boundary. Such a mechanism |
i ‘mgrees with the features of twinning in ‘calcite, -The concentrators may-be -of @if=-j - -
| ferent sizes and may concentrate the stresses in différent manners. The eéatimated |= 77"
critical dimensions of the created stable loops, assuming the stress on the bounde { ..

ary between the tvin and the parent eristal to be {n the range from 40 to 400
g/mme, is from 0.3 x 10~3 t0'0,3 x 10~% cm« It is pointed out in the conclusion
that the described mechenism is suitable for any crystel, being independent of’

tke structure, and does not pertain to twin formation in perfect crystals. "The

authors thank A, M. Kosevich, I. A. Gindin, and ¥, L, Indenbom for a discussica of .

<! the work," oOrig, ert, has: . 2 figures,

4

ASSOCIATION: Fizikostekbnicheskiy institut AN UkrS8R, Khar'kov (Physicotechofcal |
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TITLE: Direct observat on of ,thv'e"":est_orratil.cn of a contac

tung sten microcrystal- \

i SOURCE: Fizika. tverdogo tela, v T, no. 2, 1965. 496501 ' - o/ i
TOPIC TAGS: tungstex;\{ recrysta.llizatioz"microblcck dispersion, crack evolution,: . -

autoionic microascope . . {

ABSTRACT: This investigation wes aimed ‘at further
advanced by one of the euthors previously {Garbver,

1089, 1960) that plastic deformation cen be regarded,
kg and restoration of contact te-

the muthors obtserved the m:-m-';t_— o

stage, as simultaneous atsperaion of microtlec

twveen fragments, Using an auto-ioniq microscop®,
sion of a crack in a_single cg’stal“{:: tungsten at

under the influencs of the quenching stresees and ¢ :
ution of the crack during the course of evaporation of &

. electric field, The evol

t between tragnen‘tsribt el

confirmation of a hypo thé}s}i‘i__s' o
UFZh v. 1, 88, 19563 FTT, Ve 24 - ‘
starting with a certain . g

1iquid-nitrogen temperature, A
# the force produced by an
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